Generalized estimating equation model and long-term exposure effect of antipsychotics on SH-SY5Y cells against oxidative stressors.
A comparison of the neuroprotective effect of different antipsychotics (APDs) over time on naïve SH-SY5Y against oxidative stressor insults using the generalized estimating equation (GEE). The hydrogen peroxide (H2O2), N-methyl-4-phenylpyridinium ion (MPP+), and β-amyloid peptide were used to treat cells with or without APDs (paliperidone, risperidone, olanzapine and haloperidol); cell survival and oxidative stress markers were measured and analyzed. Only haloperidol had higher baseline cytotoxicity than paliperidone. GEE showed the proper exposure time for evaluating the neuroprotection of APDs was 24 h, rather than 48 or 72 h. Paliperidone was superior to other APDs in protecting naïve SH-SY5Y, had the best effect against H2O2-, MPP+-induced cell death, and caused a significantly higher GST, lower HNE and protein carbonyl productions of naïve SH-SY5Y after stressor insults, which may implicate a molecular mechanism underlying its neuroprotective action. Repeated GEE measurements can correct for the correlation among the clusters to obtain a more accurate result for evaluating drug outcome. The interaction between drugs and stressors should be taken into account when determining the neuroprotective effect of APDs against different stressors. Paliperidone might be useful in alleviating oxidative stress induced by Aβ25-35 and MPP+, and provide neuroprotection against hydrogen peroxide in naïve SH-SY5Y.